Lysosomal membrane permeabilization induces cell death in human mast cells.
Mast cells (MC) have pathogenic roles in numerous disorders, and strategies that stabilize MC or induce MC apoptosis are therefore emerging as possible therapeutic regimens. A typical feature of MC is their high content of secretory lysosomes (granules), containing numerous components such as biogenic amines, cytokines, serglycin proteoglycan and proteases. Damage to the secretory lysosomes will thus lead to leakage of these compounds, including the proteases, into the cytosol, and this could potentially trigger apoptosis. Here, we evaluated whether MC are sensitive to cell death induced by secretory lysosome destabilization, induced by the lysosomotropic agent Leu-Leu-OMe (LLME). Human MC were sensitive to LLME-induced cell death. In contrast, fibroblasts and HEK-293 cells were largely resistant. As judged by Annexin V/propidium iodide staining, LLME caused apoptotic cell death, and this was supported by induction of caspase-3-like activity, detection of activated caspase-3 by immunoblot analysis and reduced cell death in the presence of a caspase inhibitor. In support of a role for serglycin in regulating LLME-induced cell death, the survival rate of various cell types correlated negatively with the level of serglycin expression. In summary, this study introduces the concept of using lysosomotropic agents to induce cell death of human MC.